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ANALYSIS OF THE PRECIPITATION OF RAINS AND SNOWS AT MOUNT VERNON, 

IOWA 
By LYLE L. COTTRAL 

[Coroell College, Mount Vernon, I O W , ~ ]  
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Under the direction of Dr. Nicholas Knight, Cornell 
College, Mount JTernon, Iowa, has for the last 30 years 
carried on an analysis of the rain and snow precipitated 
here. The results of much of this work have been pub- 
lished in periodicals of a scientific nature. 

The precipitations are collected in clean granite pans, 
away from trees and buildings, and stored in glass stop- 
pered bottles. The town has no factories and, exclusive 
of the college, has a population of about 1,700. The 
sulphuric acid found comes therefore mainly from the 
coal used in private heating plants. It has been found 
necessary to  deduct 3.55 parts per million from the reading 
to allow for the formation of the color in the test for the 
chlorides. The precipitations come from the east or the 
south, which signify that the salt is carried by the winds 
from the Atlantic Ocean or the Gulf of Mexico. Due to 
some criticism special care has been taken in the analysis 
of the chlorides, which, after considerable work, we have 
reason to believe correct. The phenoldisulphonic acid 
method was used with the nitrates. All of the snmples 
were colorless. 

The methods used in the anal sis are taken from the 
'Standard Methods of Water Ana 9 ysis, sixth edition, pub- 
lished by the American Health Association. 
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The result,s of the school year 1930-31 are expressed in 
The numbers indicate the parts of the Tables 1 and 2. 

various substances in a million part,s of water. 

TABLE 2.-Daia f r o m  Table 1 converted to pounds per acre 
[l inch of rain over 1 acre=226,876 pounds] 
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INTERPOLATION OF RAINFALL BY THE METHOD OF 
CORRELATION 1 

By C. E. GRUNSKY 

It was in 1885 that it fell to me, as assistant State . 
engineer, to prepare a rainfall map of this State. Records 
were available a t  200 or more stations. It was found 
that a t  a large number of these stations observations had 
commenced in 1871 and that for this group of stations 
the records, covering 14 years and kept under the super- 
vision of railroad employees, were fairly good. There 
were only a few widely scattered places in the State at  
w-hich rainfall records extended back over more than 30 
years. It was, therefore, determined to ascertain from 
each available record the average annual rainfall for this 
14-year period and to let the isohyetal lines on the map 
represent the average rainfall at  any point for this period. 

1 Tbe article by Eric R .  Miller under the nhove title, published in this REVIEW, 69: 95 
has elicited theaccount herewith of a nieLhod of interpolation followed many years agd 
in Ctrlifornia by Mr. C. E. Orunsky. of C.  E. Grunsky Co., engineers. 57 Post Street, 

11 inches of snow=l inch of rain. 

70396-31--2 
San Francisco, Calif. Mr. Qrunskp's letter is given above.-Ed. 



relation. According to proximity or to similarity of 15 
topographic and orographic features, the several approxi- 
mations thus obtained always expressed in per cent of 
normal annual rain (in this case the 14-ye.ar a.verage), 
were weighted and were then used to establish the missing 
record expressed in percentage of the annual normal. 

~.~ ~ ~ 

It is to be noted, however, that the relation between 
the amounts of rain a t  near-by stations is much more 
likely to be fairly constant in California where the rain 
producing cyclones are generally .of vast extent than 
would be expected where much ram falls during storms 
which cover only small areas. 

Any refinement of calculation to give better results 
than can be obtained by the foregoing simple method is 
never warranted. This will appear when it is considered 
that the best that can be done is to secure an approxima- 
tion. The records of the past are, moreover, generally 
required to serve only as a basis for a prediction of what 
may be expected to happen in the future. There is, 
furthermore, always so much uncertainty in the premises 
that no intricacy of calculation can give any more depend- 
able results than the simple comparison above described. 

TESTS OF RAINFALL-INTERPOLATION METHODS 

ERIC R. MILLER 
[Weather Bureaii, Madison, Wis.] 

The results of applying to some difficult cases t,he 
method of interpolation of rainfall data recommended in 
the ~IONTHLY WEATHER REVIEW, January, 1931, may be 
of interest to meteorologists on account of the light thrown 
on some unusual rainfall phenomena. 

Figure 1 is a scatter diagram showing the correlation of 
the monthly rainfall in June for 33 years between 1895 
and 1930 a t  Cent,er Hall and State College, Pa., about 
10 miles apart. The correlat,ion coefficient for all cases 
is 0.52; excluding t8he cases of 1909, 1922, 1930, it is 034. 
Examination of the records shows that local downpours 
occurred a t  one or other of the stations in the e.sc.luded 
cases. 

A similar diagram for June minfall, 34 years between 
1888 and 1930, for Titusville and Merritts Island, Fla., 
17 miles apart, Figure 2, shows that the incoherence that 
affected only 3 of the 33 cases in Pennsylvania has here 
spread to t,he whole group. In  spite of t>his, the wide,r 
range of values gives a higher coefficient, 0.61. 

A third t.ype of correlation, close for small values, dis- 
persed for large, is shown in Figure 3, January rainfall, 

/930 

, 
, , 

I' 

FIGUBB 1.-Scatter diagram shuwiug correlation 
rainfall for June for 33 years 

of monthly total 

rainfalls with a method that he devised in 1885 when, as 
a.ssistant State engineer of California, it devolved upon 
him to prepare a rainfall map of the State. The basis of 
his method is the assumpt'ion that the ratio of rainfalls 

F I ~ U R E  Z.-Sattar diagram showing correlation of monthly total precipitation for 
June, 34 years 

a t  neighboring stations is always the same as the ratio of 
the nolliials. 

The regression equations niininlize the sums of the 
sauares of the deviations of the observed rainfalls from 
t6e computed. A suitable test of Mr. Grunsky's method 
consists in comparing the deviations of computed from 
observed rainfalls by the two methods. 


